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� NAS BATTERY PERFORMANCE

– Long term durability

– High power capability

– Transient response

• NAS BATTERY APPLICATIONS

– Load Leveling or Peak shaving

– Integrated system with wind generator

– DC power source
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50kW Module 12.5kW Module

TYPE 1 TYPE 2 TYPE 2

Application Load-Leveling or
Peak-Saving

Power Quality or
Spinning Reserve

Power Quality or
Spinning Reserve

Nominal Output
DC Power, kW 52.1 52.1 13.4

Average Discharge
Voltage, Vdc 59.7 597 132

Energy, kWh 375 375 80.4
NAS T5 Cell Connections

S – series
P – parallel

[8Sx10P]x4S 320S 72S

Size WxDxH,
Millimeters

(inches)

2170x1690x640
(85x67x25)

680x1400x640
(27x55x25)

Weight,
Kilograms
(pounds)

3400
(7496)

3400
(7496)

750
(1653)

High Power, % nominal NA 500 500

Module Specification



5

G50kW Module

320  T5 cells

85×67×25�inches



6

0

100

200

300

400

500

600

0 1 2 3 4 5 6 7 8 9 10
CONTINUOUS OUTPUT TIME [hr]

O
U

TP
U

T 
PO

W
ER

  [
%

500%� ~5min

400%� ~15min

300%� ~30min

200%� ~1.5hr

150%� ~3hr
120%� ~5hr

100%� ~7.2hr
75%� ~9.6hr

Pulse Power vs Duration Capability



7

0

100

200

300

400

500

600

700

5.4 5.6 5.8 6 6.2 6.4 6.6 6.8 7 7.2 7.4

Time / msec

V
ol

ta
ge

 /
V

0

400

800

1200

1600

2000

2400

2800

C
ur

re
nt

 /
AVoltage

Current

Response to 500% Transient



8

- 300

- 200

- 100

0

100

200

300

400

500

600

0 5 10 15 20
Time  [sec]

C
U

R
R

EN
T 

 [A
]

0

50

100

150

200

250

300

350

400

450

V
O

LT
A

G
E 

   
[V

]CURRENT

VOLTAGE

Response to Cyclic Charge/Discharge



9

• NAS BATTERY PERFORMANCE
– Long term durability

– High power capability

– Transient response

�NAS BATTERY APPLICATIONS
– Load Leveling or Peak shaving

– Integrated system with wind generator

– DC power source
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Tsunashima Substation Shinagawa Substation
Nominal Output
DC Power, kW 2083

Average Discharge
Voltage, Vdc 1165

Energy, kWh 15,000
Module Type 50kW Module (TYPE 1)
Module Connections 20series� ~2parallel

Load-Leveling
Operating Profile

Discharge

Charge

1hr 5.5hr 2.4hr

DC2083kW

DC2160kW

Start Date November 27, 2000 March 28, 2001
DC Efficiency, % 81.2 80.7

2MW NAS BATTERY SYSTEM SPECIFICATION
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DYNAMIC RESPONSE DEMONSTRATION

400kW NAS Battery

500kW Wind Generator
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DC Emergency Power Application

Fire-resistive Cubicle DC110V NAS Battery
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Rectifier

DC LOAD

NAS Battery

Diode for preventing
overcharge

Contactor for charging

AC INPUT

Silicon Dropper

• Attractive NAS attributes for emergency DC power  
applications include:
– High energy density, efficient space utilization
– Insensitivity to ambient temperatures
– Minimal required maintenance 
– No self-discharge
– 15-year life



18

Projected NAS Battery Costs with Mass Production
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Design & Quantity

Design and Materials

Mass Production

Except AC / DC Converter(US$2,730)

(US$1,420)

(US$1,100)

(US$630)

(US$250)

(US$140)

Exchange rate : 110 [\/$]
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